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[57] ABSTRACT 

A method that enables focus to be given to a displayed 
control item when a cursor is positioned within a predeter- 
mining activating area outside of the outer edges of the 
displayed control item. More particularly, the computer- 
implemented method for selecting a displayed control item 
on a display screen which includes the steps of: displaying 
a cursor on the display screen; displaying a control item on 
the display screen; providing an area extending around the 
control menu item; and providing focus to the control item 
when the cursor is positioned within the area extending 
around the control item. Preferably, the area extending 
around the control item is not visible on the display screen. 
With respect to the dimensions of the area extending around 
the control item, the dimensions preferably are (height 
H+constant CI) by (length L+constant C2), where H is the 
dimension defining the height of the control item and Lis the 
dimension defining the length of the control item. If control 
items have overlapping activation zones, a weighting 
scheme is used to select the appropriate control item. 

22 Claims, 10 Drawing Sheets 
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actually presented to the viewer. However, it will appreci- display screen when the cursor is positioned within the 

ated that this implementation also effectively reduces activating area extending around the control item (i.e., when 

"usable screen space" or display resolution for the user Ihc control item is activated to receive focus). In a third 

interface. display method, the cursor remains visible and the position 

Because in an interactive system the user will make 5 °f tn e cursor remains at the position at which the user 

selections based on controls or instructions provided on the positioned the cursor within the activating area extending 

television screen, the method of selection of these controls, around the control item. 

with a handheld remote control device, should be user In addition to the control item discussed above, a second 
friendly. The method of selection should also be designed control item may be provided. The method of the present 
for the special concerns associated with displaying informa- 10 invention further includes displaying a second control item 
lion on a television screen as compared with a conventional within a second activating area extending around the second 
display screen used with personal computers. As in many control item. The second activating area is operable for 
computer-controlled displays, the positioning of a cursor providing focus to the second control item when the cursor 
provides the selection method for designating a desired is positioned within the second area. In this embodiment, the 
control. The term " cursor" as used herein includes any form 15 first and second activating areas extending around the con- 
of movable marker, such as a pointer, blinking line, or the trol items may partially intersect, thereby forming an over- 
like. However, the control or movement of a cursor in an lapping area. When the cursor is positioned within the 
interactive television environment may not be as precise or overlapping area, the present invention calculates a first 
sophisticated as can be achieved with a general pointing weighted value based on the location of the cursor with 
device, such as a mouse used with conventional personal 20 respect to the first control item and calculates a second 
computers. Thus, cursor control or positioning can be prob- weighted value based on the location of the cursor with 
lematic in an interactive television environment. Also, due to respect to (he second control item. 

space limitations, when numerous controls or objects are After calculating the weighted values, the present inven- 

displaycd on a screen, the controls may be close together or tion selects the first control item or the second control item 

small in relation to the screen. In this case, positioning a 25 for providing focus to either of the control items based on 

cursor on a displayed control can be problematic, especially the first and second weighted values. Preferably, the first 

when the selection is being made from across the room by control item is selected when the first weighted value 

a viewer with less than perfect eyesight. indicates that the cursor is positioned closer to the first 

Thus, there is a need in the art for a user interface having control item than to the second control item, or the second 

simplified user interface controls that are optimized for the 30 control item is selected when the second weighted value 

television environment in boLh appearance and behavior and indicates that the cursor is positioned closer to the second 

for a method of improving selection of menu or control control item than to the first control item, 

items presented on computer-controlled displays. 'ttius, it is an object of the present invention to provide an 

enhanced method of selecting control items displayed on a 

SUMMARY OF THE INVENTION 35 display screen. 

Generally described, the present invention provides a I* ' s another object of the present invention to provide 

method that enables focus to be given to a displayed control focus to a displayed control item when a cursor is positioned 

item when a cursor is positioned within a predetermined within an area extending around the control item, 

activating area outside of the outer edges of the displayed ^ It is another object of the present invention to provide a 

control item. method of selecting one of a plurality of control items when 

More particularly, the computer-implemented method of a cursor is positioned within overlapping areas extending 

the present invention for selecting a displayed control item around the control items that are operative to provide focus 

includes the steps of: displaying a cursor on the display 10 cither of the control items. 

screen; displaying a control item on the display screen; 45 I* is another object of the present invention to provide 

providing an activating area extending around the control multiple display options for displaying the cursor when 

item; and providing focus to the control item when the focus has been provided to a control item, 

cursor is positioned within the activating area extending These and other objects, features, and advantages of the 

around the control item. Preferably, the activating area present invention will become apparent from reading the 

extending around the control item is not visible on the 50 following description in conjunction with the accompanying 

display screen. " drawings. 

With respect to the dimensioas of the activating area BRIEF DESCRIPTION OF THE DRAWINGS 

extending around the control item, the dimensions prefer- . ... , . „ 

ably are (height Il+constant C3) by (length L+constanl C4), FIG ' 1 lllustratcs thc operating environment for an inter- 

where H is the dimension defining the height of the control 55 3CtlVC nclwork svstcm * 

item and Lis the dimension defining the length of the control m 9 2 llllIstrates *he basic components of a set-top 

item, and C3 and C4 are positive constant values. Thus, the terminal. 

activating area is preferably greater than and encompasses 3 illustrates the preferred remote control unit, which 

the area of the control item. Also, the pointing device used is usecl 10 transmit commands to the set-top terminal, 

to direct the cursor within the activating area is preferably a 50 FIG. 4 illustrates control items utilized in (he present 

remote control device. invention. 

When focus is provided to a control item several options 5 illustrates a method of displaying a cursor in the 

for displaying the cursor may be provided. In one display present invention when focus is given to a control item, 

method, the position of the cursor is automatically moved to FTG. 6 illustrates another method of displaying a cursor in 

the edge of the control item when the cursor is positioned 65 the present invention when focus Ls given to a control item, 

within the activating area extend ing around the control item. FIG. 7 illustrates another method of displaying a cursor in 

In a second display method, the cursor disappears from the the present invention when focus is given to a control item. 
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components, such as a receiver and a monitor, or as a single face. For example, a microprocessor may be dedicated to 
component, such as a conventional television or a general control operations associated with the bi-directional com- 
purpose computer system. mumcations with the headend system 12, whereas another 
Selected operating functions of the set- top terminal 48 can microprocessor may be dedicated to the generation of graph- 
be controlled by an input device 54 capable of supplying 5 ics. 

input data to the set-top terminal 48 The input device 54 can ^ m 64 which is connected to the CPU 62, is 

be used to transmit command signals to the set-top terminal „^a.i r„, „._JL , . . . , 

48 and to input characterised data, such as text, for usefu ! f° ,u ?" n B , 0 " 6 0 mo . K P"*™? mod D ules and d * a 

processing by the sel-top terminal 48. For example, the input •««•««• wth set-top terminal operations Program mod- 

device 54 can be used to control the position of a display lu ule * st0 £ d the memor y 64 , can . ,nclude an °P e e ra !l?8 

object presented by the output device or to enter text for 10 s y s,em " and one or more appl.cat.on programs 68. The 

conducting a servicc-rclatcd transaction supported by the mera0 7 64 can 1x5 "nplemenied as a combination or 

interactive network 10. 'lUc input device 54 can be topic- d ^ m »i mcn,or y' sucb as rand ° m acccss 

mented as one or more devices for inputting data, including and sta,,c mcmor * such as rcad o" 1 * mcmor y < R0M )' 

a handheld control, a keyboard, a mouse device, a game JS lllc operating system 66 comprises a set of computer 

control, a joystick, a pen or stylus, a trackball, or a track pad. ' programs that control the internal functions of the sct-top 

For the preferred embodiment, the input device 54 is *™ al and su PP orl the execution of other program 

implemented as a handheld remote control capable of trans- modules, including application programs 68. The preferred 

milting infrared signals carrying commands for controlling openliog system 66 supports a graphics-based presentation 

the operation of the sc t-top terminal 48. The remote control ,„ of program-related information, including control items that 

can include a directional keypad having distinct keys for " vlsuaU y rc P resenl conlrol functions of the operating system 

allowing Ihc user to control direction (up, down, left, right, and olher P ro Sram modules. A control item is any visual 

and diagonal directions) and relative changes in volume or lraa S c ,hal can be manipulated by the user to perform an 

channel (increase or decrease), as well as absolute changes °perat.on. The operating system 66 can receive and interpret 

to channel value via a numeric key pad. The remote control '"P" 1 (la,a supplied by the input device 54, as received by the 

and its functions arc more fully described with respect to ~ Kmo[e conlrwl receiver m - wlU ****** more 

pj^j -j detail below, a user can "select" and "launch" control items 

nr^ ^ *ii . . *u u * c *u . . by the use °f the input device 54 in a manner similar to the 

FIG. 2 illustrates the basic components of the set-top J 1 

terminal 48. Turning now to FIGS. I and 2, the primary com P uler arls * 

components for the sct-top terminal 48 include a network *o For ,he preferred set-top terminal 48, the memory 
receiver 56, a network transmitter 58, a remote control includes a ROM containing at least a portion of program 
receiver 60, a central processing unit (CPU) 62, and memory modulc representing "boot code" 72 for initialising the 
64. These components are connected by a system bus 70, operations of the set-top terminal 48. Upon power-up of the 
which can carry control, address, and data signals. The . set * t0 P terminal 48, the boot code 72 initiates a request for 
network receiver 56 conducts tuning operations for rccciv- 35 thc headend system 12 to download certain program 
ing a selected channel of thc interactive network 10 and modules, including the operating system 66 and one or more 
decoding operations for decoding compressed digitized data application programs 68. The program modules can be 
supplied via the interactive network 10. For example, the storcd ™ {hin thc memory 64 of the sct-top terminal 48. This 
set-top terminal 48 can include MPEG decoding capability downloading process allows thc headend system 12 to easily 
for converting the compressed digitized data into standard 4 0 u ^ iQ thc 9™%™™ modules used in sct-top terminals 48 
National Television Standard Committee (NTSC) video throughout the interactive network 10. For example, the 
signals for reception bv a conventional television. The application programs 68 may be maintained within thc 
network Iraasmitter 58 transmits requests for programming lerminaI 48 onI y durin S actuaI use of lhe fealures of 
information and related instructions for processing bv lhe lhese programs; otherwise, these application programs are 
headend system 12. The network receiver 56 and the net- ^ m;lI^lill^t:< - , 111 lhe headend system 12. Thus, it will be 
work, transmitter 58 can be connected to the distribution appreciated that the preterm! sel-top terminal 48 relies 
network 16 via the drop cable 30. The remote control heavily upon data storage mechanisms located at the head- 
receiver 60, which may generally be implemented as an cnd svstem 12 rather tnan Wilhin ,he terminal 48 
infrared receiving device or other wireless device using itself. 

radio frequency controls, can decode signals carrying the 50 The sel-top terminal 48 can be connected to a peripheral 

commands issued by the input device 54, such as a remote device via input/output (I/O) ports 74. The I/O ports 74 

control 80. supports thc connection of the system bus 70 to a connected 

The CPU 62, which is connected to the network receiver peripheral device. For example, the output device 50 can be 

and transmitter 56 and 58, as well as to the remote control connected to the I/O ports 74 via a conductor 52. Likewise, 

receiver 60, controls the operations of the set-top terminal 48 55 a " input device 54, such as a game control 90, can be 

and supports the rendering of graphical images of the user connected to thc I/O ports 74. In contrast to thc remote 

interface. The CPU 62 is typically implemented by at least control 80, which communicates with the remote control 

one microprocessor, such as the model 8048G or the "PEN- receiver 60 via a wireless communications link, other types 

TlUtvl" microprocessor, manufactured by Intel Corporation, of input devices 54 arc typically connected to the I/O ports 

Santa Clara, Calif. The CPU 62 communicates, bv means of 60 74 via a cable. Nevertheless, those skilled in the art will 

control, address, and data signals, with the remaining com- appreciate that input devices 54 can communicate with the 

ponentsofthe sel-top terminal 48 through the system bus 70. sct-top terminal 48 by use of either wireless or wired 

The CPU 62 operates in conjunction with the operating communications links. 

system 66 to retrieve, process, store, and display data. It will Generally, jvben-a user first-powers-up a set-top terminal 

be appreciated that the processing functions of the CPU 62 65 4£ jhe-set-top-tejrmnal^W^contact^^ 

may be divided among two or more microprocessors to c ajia^rcqucsts-tl^ 

support the presentation of a graphics-intensive user inter- Jnolujjing~t hc~o pcnn^ n ivsrjojLs^lo-loading^> 
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these program modules, the set-top terminal 48 enters a the display screen 100 as screen space permits. As noted 

stand-by mode to limit power consumption and awaits a above, the positioning of a cursor, such as cursor 146, 

command signal initialed by a user pressing a key or button directly on a control item 140 may be difficult due to the 

on an input device 54, such as a remote control 80. In this distance between the user of the remote control 80 and the 

stand-by mode, the set-top terminal can communicate with 5 display screen 100. Also, positioning may be difficult due to 

the headend system and can respond to administrative the precision of maneuverability of the directional control 

requests transmitted by the headend system L2. In the event device 116. 

that a user tunes to an interactive channel (typically by To cnablc selection of the displayed option or control 

pressing the appropriate function key of the remote control), itcm s 140, the present invention provides control activation 

the set-top terminal 48 changes modes and enters the active 1(J ^-gravity") zones 148. TO control activation zones 148 are 

mode ; r Interactive L n^aeahe^set r topJerminalJ8„conmiu- defined by boundaries 150 (hat extend outwardly from the 

nicates^the he^ncUystem^Jo^process.theJnstruc- displayed control items 140. Preferably, the activation zones 

honsjrjH^ For exampje, the m arc thc >samc coIor anc]/or paltcrn as (hc surrounding 

set-top-terminal-48-responds-to a comma^d-mquesting background of the display screen 100, and thus are not 

p^nm^ 1<; generally visible on the display screen 100. 'Hie activation 

ih^headend-syslem 12^ the ' zones 148 arc operable in helping to alleviate cursor mancu- 

distnbutionnelwork 16. TO h^aden^sysleml2 verability problems associated with some directional control 

ranevmg-s^ devices, such as the difficulty of positioning the cursor 

system^2 r anaMransmi_m dircctIy QQ a displaycd COQtrol itcm m Conventionally, a 

20 cursor must be directly placed on a displayed control itcm, 

nctwork-1^^^ wi(hin boundary 143, in order for the control to be high- 

supphc^ip^ lightcd or p Vcn focus WhcQ a conlrol ^ hi g nligh(cdj this 

for-pre^ation-byjhe^^y, signals t0 a uscr that thc deprcssioo and/or rehsasc of thc 

FIG. 3 illustrates the preferred remote control unit 80, selection mechanism will invoke thc function provided by 

which is used to transmit commands to the set-top terminal 25 the conlrol. However, in the preferred embodiment of the 

48. The remote control unit 80 includes a variety of keys that present invention, when a cursor comes in contact with or is 

are common to remote conlrol units for use with conven- guided within the boundaries 150 of the activation zone 148, 

tional television sets. These include power on/off 101, the control is highlighted or given focus as illustrated in FIg! 

channel up 102, channel down 104, volume up 106, volume 5. As known to those skilled in the art, the cursor position on 

down 108, mute 110, and a 10 digit numeric keypad 112. 30 a display screen is tracked by a focus manager program of 

The preferred remote conlrol unit also includes keys that the operating system which enables the present invention to 

are specifically related to preferred interactive system. A determine whether the cursor 146 is within an activation 

menu bulton 114 Ls used to open and close on-screen menus, zone 148. 

such as a channel manager object. A directional control 1 16 fig. 5 shows a cursor 146 that has been positioned within 
is a rocker switch that is used to manipulate the channel 35 the activation zone boundary 150 and thus has caused focus 
manager and select specific items by moving a cursor up, to be given to control 1. By providing thc activation zone 
down, left or right. An action button 118 is used to launch a 148, focus may be given to the displayed control 1 although 
selected function. A help key 120 is to initiate on-screen the user has not precisely placed the cursor 146 on the 
help. An "A" button 122 and "IT button 124 are used to conlrol. Thus, focus may be "picked up" in an extended 
select specific options that are provided in some contexts. 40 activation area around a control ralher than requiring direct 
Having discussed the physical environment of the inter- placement within the boundaries that typically define a 
active system, the operations and methods of the present control in a conventional computer-controlled environment, 
invention will be discussed. As noted above, to invoke or This enables the user to indicate a selection without preci- 
launch an option represented by a conlrol or selection item sion placement of a cursor from across a room to designate 
presented on a to display screen, the user positions a cursor 45 a small target. It should be appreciated that the size and 
on the desired item lo be selected and actuates a selection dimensions of the activation zones 148 may vary to suite the 
mechanism, such as a control switch or action button, to particular application. Additionally, when many controls are 
choose the desired option or function represented by the placed on a display screen 100, providing a fully visible 
control item. By actuating the selection mechanism, the user selection area around multiple controls may cause the dis- 
clirecls the computer program of Ihe operating system to 50 play screen 100 to appear cluttered. However, in implement- 
execute the desired option or function. However, as dis- ing the present invention, the twofold benefit of enabling 
cussed above, television entertainment systems generally do less than precise placement of the cursor to indicate a 
not use a precise or sophisticated pointing device, such as selection and the benefit of providing a less cluttered display 
those controlled by a mouse, for a directional conlrol device. screen are provided because part of the activating focus area 
Iastcad, a directional control device 116 is frequently a joy 5s may not be visible. 

stick or a simple four-directional control device. As a result, i n the embodiment of the present invention illustrated in 

positioning the cursor on the desired option or control item FIG. 5, when the cursor 146 is guided to a position 146A that 

can be a difficult process for a user. For example, it is not is slightly inside of the activation zone 148, focus is "pulled" 

uncommon for the user to over-shool or undcr-shool thc to or gravitates to control 1, hence the activation zone 148 

desired conlrol item presented on the display screen. 60 may also be referred lo as a "gravity" zone 148, As shown, 

The present invention provides a method that facilitates control 1 becomes highlighted when the cursor 146 is 

the selection of option or control items presented on a positioned in the activation zone 148. In the embodiment 

display screen. Referring to FIG. 4, the display screen 100 illustrated in FIG. 5, when the cursor 146 as shown in FIG. 

is shown displaying control items 140 labeled as control 1 4 is guided to position 146A, the cursor visibly moves to the 

and control 2. Control 1 and control 2 are defined on the 65 location of the cursor 146 shown in FIG. 5, which is at the 

display screen 100 by boundaries 143. It should be apprc- displayed location of thc control 1. In this embodiment, thc 

ciated that any number of control itcms may be displaycd on cursor 146 moves independent of user control when thc uscr 
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